P R A C T I C A L P O I N T E R S
O ptimal diabetes management requires patient engagement in a variety of self-care activities, including adherence to medication regimens, adjustment to lifestyle modifications, and monitoring of blood glucose levels. Perhaps one of the most challenging self-care issues facing patients living with diabetes is that of medication adherence. Patients take their medication as prescribed only 50% of the time (1) and are reluctant to share the details of their less-than-optimal medicationtaking behavior with their health care providers (HCPs) (2) .
In 2003, the World Health Organization stated that increasing medication adherence might have a far greater impact on the health of the population than any improvement in specific medical treatments (3) . During the past 14 years, a better understanding of the barriers related to nonadherence has become more apparent. The following barriers have been consistently implicated in medication nonadherence for patients with diabetes: patients' emotions, patients' intention to not take medications, emotional distance from HCPs (e.g., because of HCPs' poor understanding of the situation), social and cultural beliefs about health and antidiabetes medications, low health literacy, insufficient information about ancillary resources, medication complexity and lack of support or powerlessness to handle medication complexity, and poverty (4) . Researchers have also documented the consequences of nonadherence, which include increased morbidity, mortality, and health care costs (5) . Although the body of knowledge informing the issues of medication nonadherence has grown, the practical problem of medication adherence is one that patients and providers continue to struggle with on a daily basis.
The National Diabetes Education Program developed a web resource titled "Promoting Medication Adherence in Diabetes," available at www. niddk.nih.gov, to give HCPs evidence and tools to help them promote optimal medication-taking behavior among patients. To help busy HCPs, we have distilled the current knowledge base related to medication nonadherence in patients with diabetes into this practical collection of tips and tricks. Our intention is to help HCPs feel better equipped to tackle the crucial issue of medication nonadherence in clinical practice. Below, we present practical ways to identify patients at greatest risk for nonadherence, suggest when a more in-depth assessment of patient medication adherence should be done, share the best tools to use to identify medication nonadherence, and demonstrate strategies to help improve medication adherence.
are more likely to be nonadherent to prescribed medications for controlling chronic diseases, including diabetes (6) . Poverty is another crucial risk factor for nonadherence. In addition to difficulties with affording prescribed medications, other constraints, such as low-quality housing, shift work, and food insecurity, are common among low-income patients and contribute to medication nonadherence. These patients also tend to have more chaotic lifestyles, lower health literacy levels, and higher levels of psychological stress, which are also linked to higher rates of medication nonadherence (4).
Psychosocial Factors
Patients who are struggling with negative emotions, including fear, self- ❏ Other (Specify:___________________ ) b u s s e l l e t a l .
blame, guilt, helplessness, and frustration, are at greater risk for medication nonadherence (7) . Depression, which is more common in diabetes patients, is a significant risk factor for suboptimal medication adherence (8) . Poor cognitive function and insufficient social support from family or friends are other factors that hamper medication adherence (4). Sometimes, patients deliberately do not take their diabetes medications if they deny having the disease (e.g., new patients), are afraid of side effects, or perceive a lack of immediate benefit of medications (e.g., asymptomatic patients) (3). Patients' cultural beliefs about health, diabetes, and medication-taking are also contributing factors causing intentional medication nonadherence (4) . Patients are often reluctant to share their intentions to not take medications and their concerns with their HCPs. Other patients apply a trial-and-error approach to self-adjusting their medication (4) . Therefore, HCPs often fail to capture hidden reasons for suboptimal medication adherence (9) . The financial and emotional burdens of taking medications and a lack of understanding of long-term diabetes outcomes are other factors that diminish medication adherence (6) . A quick reference tool to help primary HCPs identify patients at heightened risk for problematic adherence is presented in Table 1 .
When Should Patients With Diabetes Be Evaluated for Medication Nonadherence?

Patient-Related Signs That Can Predict Nonadherence
Low health literacy impedes medication adherence in patients with diabetes. A strong relationship has been identified between low health literacy and demographic factors (i.e., advanced age, low education level, poverty, low acculturation, and health insurance status) (4) . A lack of ancillary resources such as a peer support group and nutrition counseling decreases patients' empowerment and problem-solving skills. Thus, HCPs need to assess patients' health literacy, problem-solving skills, and knowledge about ancillary resources when patients miss clinic visits, fail to refill medication prescriptions, show poor clinical outcomes, report frequent hypo-or hyperglycemic episodes, or have been recently admitted to a hospital.
Medication-Related Signs That Can Predict Nonadherence
A complex treatment regimen, multiple medication schedules, expensive medications, and polypharmacy are factors that decrease medication adherence (1) . Patients' concerns regarding the potential side effects of their medication or actual side effects experienced by patients or their family members also may influence medication-taking behavior (1). Thus, HCPs must provide accurate information about common side effects, with an emphasis on the benefits of taking the medication. A list of signs that a patient may be strug- gling with medication adherence is presented in Table 2 .
How Can Medication Nonadherence Be Discovered?
Medication nonadherence is often hidden. In one study, 83% of patients did not tell their HCPs that they were not going to fill a new prescription (10) . Qualitative studies suggest that the manner in which an HCP asks about medication-taking behavior is crucial in facilitating discovery of patients' true medication nonadherence (4). Directly asking patients, "Are you taking your medication(s)?" is not adequate to discover nonadherence. HCPs need to discuss adherence with their patients in a nonjudgmental way to uncover the true medication-taking behavior. For example, HCPs can ask patients if they are taking their medications regularly as prescribed, how often they miss taking their medications, if they stop taking their medications at times, and what side effects they are worried about (Table 3) . Providers must create an encouraging, blame-free environment to allow patients to describe their medicationtaking behavior. Providers often do not recognize patients' medication adherence barriers until a catastrophic event occurs (11) . Some of the clues to identify nonadherence include nonaligned pill counts, missed refills, missed appointments, escalating therapies without improvement in clinical measures, presence of depression, low health literacy, or use of alternative medicines (12, 13) . If any of these concerns are identified, patients can complete the Morisky 4-Item or 8-Item Self-Report Measure of Medication-Taking Behavior questionnaire (14) (16, 17) .
Once medication nonadherence is identified, it is important to begin a dialogue to determine the cause of nonadherence. The barriers of nonadherence can be divided into unintentional and intentional causes. Unintentional causes include lack of access, prohibitive cost, lack of understanding about the medication regimen, forgetfulness, low health literacy, and complicated drug regimens. However, some patients are intentionally nonadherent because of fear of side effects, perceived lack of benefit, fear of dependency, lack of understanding of their diagnosis and complication risks, personal beliefs, and mistrust of the health care and pharmaceutical industries (4). When medication nonadherence is discovered, it is imperative to review patients' barriers and concerns to improve their adherence. Examples of patients' disclosures of medication nonadherence and their challenges can be found in interviews of real patients at www.drmariebrown.com.
What Can Be Done to Improve Medication Adherence?
Strengthen the Relationship/ Partnership With Patients
Patients consider their HCPs the major and most reliable source of information about their health condition and treatment (4), and they are more likely to follow treatment plans when they trust their HCP. Trust is developed through time with the same HCP in a relationship in which patients perceive that their HCP has a high level of competence and truly cares about their health (18) . Mistrust develops when patients receive unrealistic, inconsiderate, or insensitive advice from their HCPs and feel emotional distance from them (4) .
Patients who are engaged in meaningful partnerships are more receptive to messages delivered by their health care team. As a result, these patients tend to have more realistic perceptions of disease severity and of the benefit of treatment-both factors that affect medication adherence. Furthermore, patients who are engaged in a partnership are more likely to disclose clues that will help HCPs employ a personalized approach to supporting medication adherence efforts. Gaining a keen understanding of patients' needs through effective patient-provider communication is vital when employing the practical approaches to improving medication adherence suggested in this article.
Help Patients Understand How and Why to Take Each Prescribed Medication
An estimated 35% of American adults have basic or below-basic health literacy, resulting in their inability to read a medicine bottle label (13) . It is helpful to adopt universal precautions against medication nonadherence and low health literacy, which encourage HCPs to assume that patients are not taking their medications as prescribed or may not understand the written directions until proven otherwise (18) . Clear written and verbal instructions describing precisely how each medication should be taken should be provided to each patient. Using simple language and employing teach-back methods have been shown to improve adherence (19 • These are difficult to take every day. How often do you skip one?
• There are quite a few medications; how many of these do you take?
• Most people don't take all their meds every day. How about you?
• Have you stopped taking any of your medications when you feel well?
• Are you worried about any side effects from your medications?
• When was the last time you took drug A? Drug B? b u s s e l l e t a l .
Quality offers a training tool on the teach-back method that provides additional information on this approach for interested HCPs (20). Concerns about side effects can be barriers to medication regimen adherence, especially when the benefits of taking the medication are not well understood. To reduce potential concerns related to side effects, HCPs can provide information about common side effects when they prescribe medication. For example, when prescribing metformin, informing patients that diarrhea is to be expected and that loose bowel movements will resolve within about a week if metformin is continued can improve patients' adherence. If only a brief explanation can be delivered because of time limitations, involving other members of the health care team (e.g., medical assistants, nurses, pharmacists, and diabetes educators) in providing additional education may be helpful. Additionally, printed handouts, websites, and teaching modules with more in-depth information should be readily available to share with patients. Helping patients build a foundation of knowledge is crucial to ensuring both initial and sustained adherence to medication regimens.
Simplify the Medication Regimen
For patients who take multiple medications, simplifying the medication regimen can greatly improve adherence. Increases in the frequency of doses are inversely related to adherence, and with each additional daily dose, adherence decreases by 10% (1). Therefore, HCPs should give oncedaily dosing when possible, simplify the timing of prescribed medications (i.e., have patients take all medications at the same time of day), and minimize the number of pills taken per day by using combination pills when available. If once-daily dosing cannot be achieved, matching medicationtaking times to patients' activities of daily living may improve adherence.
Encourage patients who take multiple medications to place all doses for each day in a convenient pill box. Minimize the use of different pharmacies and prescribers and varied refill dates, and encourage patients to consolidate medication refill visits to their pharmacy. Using mail-order pharmacies for chronic medications can also greatly increase adherence (21) .
Understand the Importance of Cost
Providers often feel rushed during their visits and sometimes are inadequately equipped to deal with patientreported financial constraints. Patients often worry that raising issues of cost could possibly affect the quality of their future care. Simple tactics to address these issues include:
• (22) . There are >55,000 community pharmacies in the United States, and >70% of patients receive their medications from one (23). Therefore, patients may interact with pharmacists more than with any other member of their health care team. Pharmacists educated in motivational interviewing may help to improve medication adherence. Pharmacists' involvement in screening patients for adherence to diabetes medications and providing brief motivational interviewing at the time of face-toface interaction can significantly improve medication adherence (24) . Likewise, involving clinical pharmacists at the time of hospital admissions and discharges improves the accuracy of admission and discharge medication reconciliations and reduces hospital readmission rates (25, 26) .
An innovative approach to involving patients in the medication reconciliation process via a web portal to verify their regimens and clarify any inaccuracies after hospital discharge has been shown to improve adherence and decrease potential adverse drug events (27) . There may be a greater role for engaging patients with their electronic medical records (EMRs) so they can easily verify and help to maintain the accuracy of their medication list to reflect their actual medication-taking.
There are tremendous opportunities to use smartphones to potentially improve medication adherence. Nearly two-thirds of adults in the United States are smartphone users and use their phones to get health information (28) . Mobile health technologies can be used to deliver health education, enhance self-management of chronic disease, and assist patients in improving adherence. Increasing numbers of smartphone applications ("apps") provide simple reminders to take medications and pick up refills (e.g., Med Agenda, Dosecast, MedSimple, Med Helper, and Medisafe). Other apps (e.g., RxmindMe and MyMeds) can also track doses taken or missed and export that data to HCPs for review to assess medication adherence. Patients with complex medication regimens may benefit from a device such as MyMedSchedule, which allows HCPs to input patients' prescribed regimens and then push the information directly to patients' personal devices with reminders, as well as to retrieve and modify instructions (29). Using these devices to send a short text message to remind patients with diabetes to take their medications has led to improved adherence (30) .
Continual Reassessment
Starting a new medication is generally only half the battle. Persistence with the therapy often is also a challenge for patients. Persistence in medicationtaking can decline as early as 3 months after a medication is initiated and continues to decline thereafter (31) . Therefore, HCPs need to remember to assess medication adherence at every visit. If the expected clinical outcome is not being achieved, it is important to review what role medication nonadherence may be playing. Some EMRs may have an alert feature to inform HCPs of delays or gaps in patients' requests for the medication refills. Although more time-intensive, calling a patient's pharmacy to assess refill patterns can also be helpful.
Conclusion
Medication adherence is challenging for patients with chronic illnesses such as diabetes. Optimal adherence to prescribed medications can decrease complications, improve clinical outcomes, and save health care costs. This article has reviewed which patients are at risk for nonadherence, when to look deeper for nonadherence, and how to evaluate patients effectively and efficiently in a clinical setting and has provided practical solutions to help improve medication adherence. Medication adherence is perhaps the largest challenge facing HCPs and their patients. It is a crucial issue that deserves greater attention. Inspiring and supporting patients to take their medications as prescribed can be challenging, but it also has the potential to have the greatest impact on their long-term health and on the economic well-being of the nation's health care system. 
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